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NEGATIVE ELECTRODE MATERIAL FOR LITHIUM SECONDARY BATTERY, 
NEGATIVE ELECTRODE USING THE MATERIAL. LITHIUM SECONDARY BATTERY 
USING THE NEGATIVE ELECTRODE. AND MANUFACTURING METHOD OF NEGATIVE 
ELECTRODE MATERIAL 

Examiner: Adam Arciero S.N. 10/584,776 Art Unit 1727 December 16, 2010 

DETAILED ACTION 

1. The Applicant's response filed on October 13, 2010 was received. Claims 1-10 are 
currently pending. Claims 1, 6 and 8 have been amended. Claims 8-10 remain withdrawn from 
consideration. 

2. The text of those sections of Title 35, U.S.C. code not included in this action can be 
found in a prior Office Action. 

Qaim Rejections - 35 USC § 103 

3. The claim rejections under 35 U.S.C. 103(a) as being unpatentable over Shimamura et al. 
and Nakamoto et al. on claims 1-7 are maintained. The rejections are repeated below for 

convenience. 

As to Claims 1, 3 and 6-7, Shimamura et al. discloses a negative electrode having a 
negative electrode material for a lithium secondary battery (claims 6-7) which is capable of 
storing and emitting lithium ions (pg. 3, [0038]). Said electrode material comprises a composite 
particle including a solid phase A which consists of silicon and a mixed phase B which consists 
of a transition metal element and silicon (intermetallic compound) (pg. 3, [0038]). Shimamura et 
al. further discloses wherein the mixed phase is microcrystalline (pg. 3, [0025]). Shimamura et 
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al. does not specifically disclose a carbon material adhered to a part of the surface of the basic 
material particle and a film having a silicon oxide formed on a surface portion of the base 
material particle and not on the carbon. 

However, Nakamoto et al. discloses that fibrous carbon is fixed over a part of the surface 
of a negative electrode material comprising a Si composite (paragraph [0016]). At the time of 
the invention, it would have been obvious to one of ordinary skill in the art to modify the 
electrode material of Shimamura et al. by fixing fibrous carbon (claim 3) to the composite 
particle, because Nakamoto et al. teaches that even if the particle is expanding and contracting 
with the occlusion and discharge of hthium, the contact state of each particle and the carbon 
conducting agent is well maintained, and charge/discharge cycle life is increased (paragraph 
[0016]). Neither Nakamoto et al. or Shimamura et al. disclose manufacturing the negative 
electrode in a non-oxidative atmosphere (without the presence of oxygen). Therefore, after 
forming the fibrous carbon particles on the composite particle of Shimamura et al., a natural 
slow-oxidation treatment will take place, forming a silicon oxide layer on the remaining exposed 
surface of the basic material composite particle. Furthermore, it is the position of the Examiner 
that the properties of having a silicon oxide film formed on an exposed surface portion of the 
composite base material particle is inherent, given that the materials and methods for producing 
the negative electrode material of the prior arts and that of the present application are the same. 
A reference with is silent abut a claimed invention's features is inherently anticipatory if the 
missing feature is necessarily present in that which is described in the reference. Inherency is 
not established by probabilities or possibilities. In re Robertson, 49 USPQ2d 1949 (1999). 
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As to Claim 2, Nakamoto et al. teaches of using a conductive agents such as graphite and 
carbon fibers (pg. 5, [0061]). Nakamoto et al. is clearly teaching that graphite and carbon fibers 
are considered functionally equivalent for use as conductive agents in negative electrode 
materials. Therefore, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to substitute the graphite of Nakamoto et al. for the fibrous carbon of Shimamura 
et al, because Nakamoto et al. teaches that they are recognized equivalents. 

As to Claim 4, Neither Nakamoto et al. or Shimamura et al. disclose manufacturing the 
negative electrode in a non-oxidative atmosphere (without the presence of oxygen). Therefore, 
after forming the fibrous carbon particles on the composite particle of Shimamura et al., a natural 
slow-oxidation treatment will take place, forming a silicon oxide layer on the remaining exposed 
surface of the basic material composite particle. Furthermore, it is the position of the Examiner 
that the properties of having a silicon oxide film wherein the amount of the film is at least 0.1 
wt% and at most 1.0 wt% silicon in terms of oxygen amount, formed on an exposed surface 
portion of the composite base material particle is inherent, given that the materials and methods 
for producing the negative electrode material of the prior arts and that of the present application 
are the same. A reference with is silent abut a claimed invention's features is inherently 
anticipatory if the missing feature is necessarily present in that which is described in the 
reference. Inherency is not estabUshed by probabilities or possibilities. In re Robertson, 49 
USPQ2d 1949 (1999). 

As to Claim 5, Shimamura et al. discloses wherein the amount of carbon material is 1 
wt% or more and 10 wt% or less (paragraph [0018]). 
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Response to Arguments 

4. Applicant's arguments filed October 13, 2010 have been fiilly considered but they are not 
persuasive. 

Applicant's principle arguments are: 

a) Examiner has not provided evidence that a silicon oxide layer would necessarily form 
via "a natural slow-oxidation treatment" (claims 1-1). 

b) ii^plicants have shown unejq)ected results in Table 1 of the specification for the 
invention of claims 1 and 6 (claims 1 and 6). 

In response to Applicant's arguments, please consider the following comments: 

a) It is well known in the art and inherent that a silicon electrode material formed in an 
oxidative atmosphere (presence of oxygen) will inherently form a silicon oxide layer by a natural 
slow-oxidation treatment. 

b) The results are not found to be significant and unexpected. In Table 1, the lowest 
capacity retention ratio for a battery of the present invention is 82%, which is only 5% greater 
than one of the batteries outside of the invention, having a capacity retention of 77%. 
Furthermore, the results shown in Table 1 for the prior art batteries are not commensurate in 
scope with the prior art applied, as battery LC3 was performed in a non-oxidative atmosphere. 
Furthermore, battery LC2 comprises the claimed qualities and structure of independent claim 1, 
wherein an oxidation treatment is performed and the carbon is adhered. However, the results for 
battery LC2 (commensurate with the scope of claim 1) does not show unexpected or significant 
results. 
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Conclusion 

5 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ADAM A. ARCIERO whose telephone number is (571)270- 
5116. The examiner can normally be reached on Monday to Friday 7am to 4pm EST. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Dah-Wei Yuan can be reached on 571-272-1295. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available tiirough Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Adam A Arciero/ 
Examiner, Art Unit 1727 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1727 



